MuHMCTEPCTBO Haykn u Bbicllero obpasoBaHus Poccuiickon depepaumm
thenepansHoe rocyaapcTeeHHoe GlogkeTHOe obpasoBaTenbHOe yupexaeHue

BbICLLIEr0 0Opa3oBaHus

«CaHkT-lNeTepbyprckmn rocygapcTBEHHbIN YHUBEPCUTET NPOMBbILLNEHHbBIX TEXHOMOMMIN 1 An3anHay

(CM6rynTa)

IlonIMHHAUK >/IeKTPOHHOrO J0KyMeHTa, noanucannoro JIIIL, xpanures B

CHCTeMe 3IeKTPOHHOT0 JOKYMEHT0000poTa YTBE P)K.D'A|-O
DOI'bOY BO «Cankr-IlerepOyprekuii rocy 1apcrBeHHbIi yHHBEPCHTET o
TIPOMBINLTEHHBIX TeXHOJIOIHI H AM3aiiHa» Me pPBbI NPOPEKTOP, NPOPEKTOP Mo

Cepruduxar 01 5153 ¢3 00 £5 b0 ab be 4e a6 ¢7 63 84 98 d0 69

Brageren Pymun Anexcannp EBreHpeBnt, mepBELif IpOpeKTOp, IPOPEKTOP 10 yueGHOl paboTe A.E. Pyp,l/l H

. Jleticteurenen ¢ 12 suBaps 2024 1. no 12 ampenst 2025 1.

Pabouasi nporpamma AUCUMVNINHLI

| 61.B.05

YyeOHbIN nnaH:

Kadeppa:

HanpasneHue

NOoAroToOBKU:

(cneumanbHOCTb)

Mpodunb noaroToBku:
(cneunanusauus)

YpoBeHb 06pa3oBaHus:

dopma oby4eHus:

MnaH yye6HOro npouecca

| TexHonorns nonyvyeHuna Bronornyeckn akTMBHbIX NoNMMMEpPHbIX MaTepuarnos

2024-2025 18.03.01 NMXun3 HKnb O30 Ne1-2-93.plx

HaHOCTPYKTYPHbIX BONTOKHUCTLIX Y KOMMO3ULIMOHHbBIX MaTep1arnos nM.
A.N.Meoca

18.03.01 Xnmmn4yeckasa TexHonorus
HaHouHXeHepus, KOMNo3uTbl U BuomaTepuansl

Oakanaepuart

OYHO-3ao4HadA

KoHTakTHas paboTa ]

CemecTp ob6yyvaroLmxcs Cam. | KomTpors Tpynoé dopma )

(kypc ana 3A0) Mpakt. | paboTa yac. MKOCTb, NPOMEXYTOYHOWN

JNekunn 3aHSTUS 3ET aTTecTauum
8 = = - o075 02 > 3aver

PMg 34 17 56,75 0,25 3
Vitoro yn 34 17 56,75 0,25 3
Pna 34 17 56,75 0,25 3

CaHkT-lNeTepbypr
2024



Pabouas nporpamma aucumnivHbl COCTaBNeHa B COOTBETCTBMM C heaeparbHbiM rocygapCTBEHHbIM 06pa3oBaTeNbHbIM
cTaHgapTom Bbicllero obpasoBaHmsa no HanpaeneHuio nogrotoskm 18.03.01 Xumunyeckasd TeXHONOrns, yTBEPXKAEHHBIM

npvkasom MuHo6pHaykm Poccun ot 07.08.2020 r. Ne 922

CocraButenb (K):
KaHouaaTt TeXHUYECKUX Hayk, [loueHT

AccucTeHT

Ot kadeapbl cocTaBUTENS:
3aBepnyowmin kadheapor HAHOCTPYKTYPHbLIX BOFIOKHUCTLIX U
KOMMO3MLMOHHbIX MaTepranoB UM. a.n.meoca

Ot BbINycKkatoLLen kacdeapsi:
3asegyowun kagegpom

MeToaunyeckun otaen:

Ltarnna
MwuxannoBHa
AHyLLeHKO
KOpbeBHa

AcTalkuHa
BnagumuposHa

AcTallKnHa
BnagumupoBHa

Mogmuna

TaTtbsiHa

Onbra

Onbra



1 BBEAEHUE K PABOYEW MPOrPAMME AUCLMNNUHbBI

1.1 Uenb aucumnnuubl: ChopMmpoBaTb KOMNETEHUMM obyvatolerocs B ob6nacty nonyyeHmst 6Monormyecku
aKTUBHbIX MOMMMEPHbIX MaTepManos

1.2 3agaun gUCUUNIIUHBI:

PaccmMoTpeTb OCHOBHbIE NPUHLMMLI TEXHOMOMMW MONYYEeHUst BUONOrMYECKN aKTUBHbBIX MONIMMEPHbLIX MaTepuaros;

* WN3yunTb cyLlecTBylOWMNE U NEPCMNEKTUBHbIE TEXHOMOIMM MOMy4YeHUs OuonoNMMeEpoB M NyTU  UX
COBEPLUEHCTBOBaHUS;

* OUeHNTb CBOMCTBA MONMMMEPOB ANS CO34aHUsA Ha UX OCHOBE BUONOrMYecknx maTepumarnos;

*A3yunTb Hay4yHO-TEXHMYECKYID nUTepaTypy, a Takke NocnegHue OOCTWKEHUS Haykn U TEXHMKM B obnactu
TEXHOMOrMN NOoNy4YeHNs BMONOrMYECKM akTUBHbLIX NOSIMMEPHbLIX MaTeEpUanoB.

1.3 Tpe6oBaHuA Kk NpeaBapuTeNbLHON NOAroTOBKe 0Gy4atoLlerocs:
MpenBaputenbHasa NoAroToBKa NpeanonaraeT co3faHne OCHOBbI A4S POPMUPOBAHUSA KOMMNETEHLMN, yKa3aHHbIX
B M. 2, NPV U3YYEHUN OUCLUMIIUH:

MpounsBoacTBEHHaAs NpakThKa (TexHonornyeckasa (MPOeKTHO-TEXHOMNOrMYeckasl) NpakTuka)
OpraHuyeckas Xmmmns

dusnyeckas xmmus

O6Lwas xummyeckas TexHororus

2 KOMMETEHUUN OBYYAIOLWEIOCA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA ANCLUUMIINHDI
MK-5: CnocobeH noabupatk TeXHONOrM4YecKne napameTpbl npoLecca Ans NpoM3BoAcTBa
HaHOCTPYKTYPUPOBaAHHbLIX KOMMO3MLMOHHbLIX MaTeprasnos ¢ 3agaHHbLIMU CBOMCTBaMU
3HaTb: KnaccumKaLmio GONOrMYecKn akTMBHLIX NONMMEPHBIX MaTEPUAanoB U OCHOBHbIE NPUHLIMMLI MX NONyYeHNs

YmMmeTb: npoBoaAnTb apFYMeHTI/IDOBaHHbIﬂ Bbl60p npuHUMna nony4vyeHuna OMONOrMYeckn akTUBHbIX NOJNTUMEPHbIX
mMmaTepuanos

BnapgeTb: OCHOBHbIMW HaBbIKaMK nony4yeHus BMoNorM4eckn akTMBHbIX NOJNIMMEPHbIX MaTeprnanoB pa3syiMvHbIX TUNOB

3 PE3YNIbTATblI OBYYEHUA NO AUCUUNNUHE

KoHTakTHas
paboTta

CP MHHoBAaL, dopma

dopmbl TeKyLLero
yacsol .
( le-lai';) (qZEQ) ( )| sansui KOHTpOSt

HaumeHoBaHve u cogepxaHve pasaenos,
TeM U y4eGHbIX 3aHATUIA

CewmecTp
(kypc onsa 3A0)

Paspen 1. ObLwee NMoHATME o

Tema 1. OcHOBHble OmononMMep.bl:
Benku, nonucaxapuibl,  HYKINEWHOBbIE
kucnotbl AHK, PHK

MpakTnyeckoe 3aHsaTMe: lNpeseHTauum Ha 4 2 6

Temy «buononumepbl —  npupogHble

BellecTBa €CTeCTBEHHOIO

NPOUCXOXKAEHNA» Ko
Tema 2. 3HaueHue pasnnyHbIX

npeacrasutenemn Buronorn4yeckmx

nonvmMmepax

Mpaktnyeckoe  3aHaTME:  [TUCbMEHHbLIN 4 2 6 ra
onpoc no Teme «buononumepbl — 3TO

MPUpPOAHble  BeLleCcTBa  €CTECTBEHHOMO g

NPOUCXOXKOEHUSA»

Pasgen 2. OcHoBbl B1MOMHXEHEepUn

Tema 3. YeTbipe neproga BO3HUKHOBEHUS,
CTaHOBNEHNS U Pa3BUTUS HAYKK
MpakTnyeckoe 3aHATUE: YCTHbIA OMNPOC NO 4 2 6
GOpPMUPOBAHMIO U Pas3BUTUIO Hayku, ee
NPUOPUTETHLIM HaNpaBNeHUAM.

Tema 4. Hanbonee BaxHble AOCTMXEHUS Ko
6notexHonorum B IV nepunoge
Mpaktnyeckoe 3aHaTHE: CooblieHns no
Teme «[llepuon GUoMHXEHepuHra — CTPOro 4 2 8 ra
Hay4HbIN noaxop K pa3paboTke
OMOTEXHMYECKMX MNPOLIECCOB Ha OCHOBE
FEHHO -UHXXEHEPHbIX MaHUMYMSALNAY.




Pasgen 3. ®usmnonornyeckn akTuBHble
nonumepsl (PAM). [se rpynnsl AT

Tema 5. T[lpumeHeHne nonMvepoB B
OvnoaHanUTUYecKnx YCTPOWCTBAX,
OvokaTannTU4ecKmnx npotieccax.
Monumepsbl B pasgennutenbHbIX NpoLeccax
MpakTnyeckoe 3aHsATHE: lNocelweHne
nccrneaoBaTenbCKom nabopartopuu,
03HaKOMNEHUE C NPUOOPHBLIM OCHALLEHUEM.

Tema 6. lNonumMepHble MNaHTaThbl
MpakTuyeckoe 3aHsTUE: OcCHOBHbIE
mMeToabl ncnblTaHWM NONMMEPHBbIX
mMaTepuanoB, MpedHasHaYeHHblX AN
CO3[1aH1sa UMNIIaHTaTOoB.

ra

Ko

Pasgpen 4. WccnepoBaHma B obnactu
co3aaHus duonornyecku aKTUBHbIX
NnonnMMepoB MeAULIMHCKOro HasHa4YeHus

Tema 7. Mpuemsl Moaundbukauum
NPUPOAHLIX W XUMWUYECKMX MOSIMMEpPOB
Ona  co3gaHusi OMONMOrnMYecku akTUBHbIX
M3aennin MeauLNHCKOro Ha3HadeHust
MpakTnyeckoe 3aHATHeE: MNocelleHne
CEepUNHOro npoussBoacTBa Guonorndeckn
aKTUBHbIX MatepuanoB npeanpuaTus
JInHTEKC.

8,75

Ko

Tema 8. Passutune nccnegosaHuii B obnactum
co3gaHus NOSIMMEPHBIX Marepuanos
MeaMLNHCKOro HasHadeHus B CMoryrnTn
MpakTnyeckoe 3aHATHE: KoHuenuus
npuaaHnsi BOJIOKHaM cobcTBEHHOM
OvonorMyeckon  aKTUBHOCTW, BrepBble
npeasioXeHHast y4YeHbIMM Hawero By3a
npodeccopamu, 3acCny>KeHHbIMU AeATens Mun
Hayku n TexHnkn CCCP A.N. Meocom un J1.A.
Bonbgom. CchopmynmnpoBaHbl UMW HayYHbIE
NPUHLMMbI nonyyeHusi omonoru4yecku
aKTUBHbIX BOJIOKOH MeANLMHCKOro
Ha3Ha4YeHuns n paspaboTtaHa nx
Knaccudukauyms.

UTtoro B cemecTpe (Ha kypce ansa 3A0)

ra

KoHcynbTaumm n npoMexyTodHas
atTecTtauus (3aver)

34 17

56,75

0,25

Bcero koHTakTHas pa6bota u CP no
AVCLUMUNNnHe

51,25

56,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NiaHoM He NpesycMOTPeHo

5. ®OH[1 OLIEHO4HbIX CPEACTB A5 MPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU
5.1 OnucaHue nokasatenen, KpUTepueB U CUCTEMbI OLlEHMBaHUA pe3ynbTaToB 0by4yeHus

5.1.1 NMokasaTtenu oueHMBaHUA

Kopn HanmeHoBaHWe oueHoO4YHOro
MokasaTenu oueHnBaHWs pesynbTaToB 00y4YeHus
KOoMMNeTeHUun
KnaccuduumpyeT GUonornyeckn akTMBHbIE MONMMEPHbIE MaTepuansl
Mo UX LUENeBOMY Ha3Ha4YEeHUIO.
Bonpocbl YCTHOTO
MpoBoaAUT aHanu3 NPUHUMNOB M METOAOB MOMy4YeHUss GMoNornyecku
cobecepoBaHus
MK-5 aKTUBHbIX MNONMUMEPHbLIX MaTepuanoB W 06ocHoBbIBAaeT BblbGoOp
. MpakTNKo-OpMeHTUPOBaHHbIE
ONTUMAanNbHOIO U3 HUX AN AOCTMXKEHUSA NMOCTaBMNEHHbIX Lenen. sanaHms
BblbupaeT cnocob v npuaaeT 3agaHHbIM NONUMEPHbLIM MaTepuanam
BMONOrMYecKkyro akTUBHOCTb.




5.1.2 Cucrema v Kputepmum oLeHNBaHUA

LLikana oueHuBaHna

KpuTepun oueHnBaHUA CROPMUPOBAHHOCTY KOMMNETEHLMI
YcTHOe cobecepoBaHue MucbMeHHas paboTa

3auTeHo npopaboTke BCEX oba3aTenbHbIX

OTBeT MOMHbIN, OCHOBaHHbIN Ha

NCTOYHUKOB VIHQDOpMaU,VIVI.

He 3auTteHo

HecnocobHocTb 0TBETUTL Ha Bonpoc bes
noMowy  3K3ameHaTopa. HesHaHuve
3HAYUTENMBHOM  YacTM  MPUHUMNUANBHO
BaXHbIX 3M1EMEHTOB AUCLIUMTNHbI

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHble MaTepuarnbl, HeO6XxoAMMble AN OLeHKU 3HAHUW, YMEHUH,
HaBbIKOB U (MNN) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | ®dopmMynnpoBKM BONPOCOB
Cemectp 8

1 MoHATUs Bruonornyeckas akTMBHOCTb, Buonormyeckas MHEPTHOCTb, OMonornyeckas CoBMECTUMOCTb,
buogerpagnpyeMocTb, ©Ouo3amelLaemMocTb

2 Buomatepuansl, NnpuHUMNbLl X obpa3oBaHus. KoHkpeTHble npumepbl. CBoMcTBa 1 0611acT NCnonb3oBaHus

3 3agayv 1 NpUHUMNbI BUOMHXXEHepUHra. YeTbipe OCHOBHLIX 3Tana pa3BuUTUsi BUOMHXKEHEPUHTa.

4 "'eHHasa nHxeHepwus. MNonumepsbl, UCNONb3yeMble Afs TeHeTUYECKOro Matepuana

5 KneTtouHasa nHxeHepusi. OCHOBHbIE NpaKTUYeCcKne NPUNOXKEHUS KNETOUYHOW MHXXEHEPUN.

6 MpuHUKMNEl M 3agayn TkKaHeBOW MHXXeHepun. OCHOBHbIE NONMMEPHbIE MaTepwuarbl, UCMOMb3yeMble B TKAHEBOMN
NHXXEHepum

7 dusmonormyeckn akTneHble nonumepsl (GAIMT)

8 TpeboBaHUs K nonMmepam - HOCUTENAM

9 LLInpoko npumeHsieMble NONMMEPBLI-HOCUTENW (CUHTETUYECKNE 1 Brononmmepsbi)

10 VMcnonb3oBaHne NonMMepoB B OMoaHaNMTUYeCKNMX CMCTEMax U B CUHTE3€e aHanoros 6MononMvepos

11 Monumepbl-HocuTenNu Ang uMMobunusaunm hepmMeHToB

12 Monvmepsl, ncnone3yemble B kKadecTBe buogerpagmpyembix maTepmanos

13 OcHoBHble 061aCcTK NPYUMEHEHMS UMMNNAHTATOB B MeAuLMHe

14 OcCHOBHbIE NoONUMepbI, UCMONb3yeMble 451 U3rOTOBINEHNSA UMMNAHTaToOB

15 OcCHOBHbIEe NoNUMEpPBbI, UCMOSb3yeMble B HEMMMMAHTaALNOHHbBIX N34enuax

16 OcHoBHble TpeboBaHUSA K GUOCOBMECTUMbBIM MaTepuanam

17 OcHOBHble 3aa4M OMONHXKEHEPUHTa B paCTEHNEBOLCTBE U XXMBOTHOBOLACTBE

18 MepcnekTnBbl NCNOMNBL30BaHUSA BUOTEXHONOMMYECKUX NPOAYKTOB B NMULLLEBON NPOMbILLIIEHHOCTH

19 depmeHTbl B BronHxeHepum

20 |TexHonorunyeckasi bMosaHepreTrka, NOHATUE, 3a4a4u, NPUMEHEHNE

21 Kakne rpynnbl Hago BBECTU B MONMMEPbI ANSA NPULAHUS UM pacTBOPUMOCTY B BoAe

22 MprHUMNManebHble NOAXOAbI K AOMYCKY NOMMMEpPHbIX MaTepmarnoB U U3OENUA U3 HUX K MPUMEHEHUIO Kak
00BbEKTOB AN MMNaHTauum

23 Tunbl HebnoagerpagmpyemMbix 1 Guogerpagnpyembix NOIMMEPOB, UCMOMb3YEMbIX A5 U3rOTOBMEHUS LUOBHbIX
maTepuanos. lMyTn yny4dleHns kayecTBa LLUOBHbLIX MaTtepuanos

24 MprunHbI HeO6XOLI,I/IMOS:TI/I cTepunu3auum nmnnaHtaToB. OCHOBHblE METOAbLI CTEPUNN3ALIMM NONTMMEPHbIX
MaTepuanoB U n3genui, npegHasHayeHHbIX Ans MMNIaHTUPOBaHNS

25 OcCHOBHble MeToAbI UCMbITaHU NOSIMMEPHbIX MaTepranos, NpeaHa3HayYeHHbIX AN Co34aHus UMNNaHTaToB

5.2.2 TunoBble TECTOBbIE 3a4aHus

He npeaycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, KeUchbl)

I'Ipmmep NPaKTUKO-OPUEHTUPOBAHHOIO 3adaHuda: nepedncnnTb cnocoObl npunaaHua 6aKTepI/lLI,M,D,HOCTM

Kap60KCVIJ'ICO,D,ep)KaUJ,VIM BOJIOKHUCTbIM MaTepuanam.

Kpatkuin npumep oTBeTa: Havbonee npocToil cnocob copbuusi MOHOB NEKAPCTBEHHOro aHTUMUKPOGHOro

npenapata (HanpumMmep, MMpaM1UCcTMHa, 6aHeoumHa M T.4.). Takke MoXHO copbuposaTh 6onee AOpOrocTosiLIMe COCTaBbl
Ha ocHoBe MoHOB cepebpa 1 3onoTa. Kpome copbumun, npenapaTtbl MOXHO BBOAWUTb HEMOCPEeACTBEHHO B (DOPMOBOYHbLIE
pacTBOpbI MONMMEPOB Ha CTaAuK NOMyYeHUs BONIOKOH UMW HanbINATb Ha YXKe roToBble BONOKHWUCTbIE U3aenus.



5.3 MeToaunyeckue matepuarnsbl, onpegensirolime npoueaypbl oLleHUBaHUA 3HaHUW, YMEeHUW, BNaaeHun
(HaBbIKOB 1 (MNKN) NPaAKTU4YECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 Ycnosus gonycka o6y4yalowerocsi K NpoMeXXyTO4YHOW aTTecTauum U Nopsaaok NMMKeMaaumMm akageMmyeckon
3a10/MKEeHHOCTH

lMpoBegeHne NPOMEXYTOYHOW aTTecTauun pernameHTMpPoOBaHO foKanbHbIM HOpMaTuBHbiM aktom CII6rYrTO
«lMonoxeHne o0 NpoBeAEHNM TEKYLLIErO KOHTPOSIS YCNEBAEMOCTU M NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm No AUcCUUNIIMHe

YcTHas + NncbmeHHas KomMnbloTepHOE TeCcTUpOBaHue NHas

5.3.3 OcobeHHOCTU NpoBeAeHUA NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe
Bo Bpems npoBefeHNs 3a4eTa CTyAEHTY He paspeLuaeTcs Nofb3oBaTbCs MaTepuanamm nekumii, y4eOHUKOB.

6. YYHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNINHDbI
6.1 YuebHasa nutepatypa

ABTOp 3arnasue | WN3paTenscteo | ['oa nsgaHua | Ccblirika
6.1.1 OcHoBHas yyebOHas nutepartypa

Ocosckas U.A. MonumepHble  martepuansl.
MpumeHeHne n nepepaboTka

http://publish.sutd.ru/
2017 tp_ext_inf_publish.ph
p?id=201912920
http://publish.sutd.ru/
2019 tp_ext_inf_publish.ph
p?id=20195044

CaHkr-lNeTepbypr: BLUTD
crnerynta

OcoBckas N.W.,[Monumepsbl B GuoTexHonormuu

lopbaues C.A. N GUOUHXEHEPUMN Carikr-TleTepOypr:

crnerynta

6.1.2 [lononHuTenbHaa yyebHas nutepatypa

MaBnoBa E.A.,|brnoTtexHonorus . http://publish.sutd.ru/

YpaoBeHko H.K., CaHKT'genTglPﬁ%El).rﬂ BLITS 2017 tp_ext_inf_publish.ph

TepeHTbeBa J.01. p?id=201912658

OtB. Muxannosckasa A.[CoBpeMeHHble  TEeHOEHUMMN http://publish.sutd.ru/

M. pasBuUTUS XUMumn n CM6.: CM6ryNTa 2015 tp?_.eft_inf_publish.ph
TEeXHonornu NoSIMMEpPHbIX p?id=2771
MaTepuanos

6.2 NepeyveHb NpocdheccruoHanbHbIX 6a3 AaHHbIX U UH(OPMaLIMOHHO-CNPAaBOYHbIX CUCTEM

1. OnekTpoHHO-6MbnuoTevHas cuctema IPRbooks (http://www.iprbookshop.ru/);.
2. QneKkTpoHHbIe bubnunoTeyHble pecypcbl CIATYMTA. (http:/publish.sutd.ru/);
3. HayuHag anektpoHHas 6ubnuoteka eLibrary.ru. (http://elibrary.ru/defaultx.asp).

6.3 MNepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpPaHAeMOoro NpPorpaMmmMHoOro o6ecneyeHus
Microsoft Windows 10 Pro
MicrosoftOfficeProfessional
OfficeStd 2016 RUS OLP NL Acdmc

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

AyauTopus OcHalleHune

MynbTuMeguiiHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA H P A

ayautopust

CneumnanuavipoBaHHas mebenb, Aocka
YuebHas ayautopus
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